Preliminary evidence for a modulation of fetal dopaminergic development by maternal immune activation during pregnancy.
Maternal infection during pregnancy is an environmental risk factor for the offspring to develop severe brain disorders, including schizophrenia and autism. However, only little is known about the neurodevelopmental mechanisms underlying the association between prenatal exposure to infection and the emergence of brain and behavioral dysfunctions in later life. Using a mouse model of prenatal immune challenge by the viral mimic polyriboinosinic-polyribocytidilic acid (PolyI:C), we explored the acute effects of maternal immune activation during pregnancy on the development of the fetal dopaminergic system, a neurotransmitter system known to be affected in schizophrenia and related disorders. We found that maternal immunological stimulation in early/middle pregnancy increased the number of mesencephalic dopamine neurons in the fetal brain at middle/late and late gestation. This effect was paralleled by changes in fetal expression of several genes known to be involved in dopamine neuron development, including the inductive signals sonic hedgehog (Shh) and fibroblast growth factor 8 (Fgf8), as well as transcription factors Nurr1 and Pitx3. These findings provide initial in vivo evidence for a modulation of fetal dopaminergic development by maternal immune activation during pregnancy. Additional investigations of the neurodevelopmental effects of prenatal immune challenge are thus clearly warranted in order to further validate whether abnormal dopaminergic development may be a critical neuropathological mechanism underlying the precipitation of schizophrenia-like brain and behavioral dysfunctions emerging after in utero exposure to infection.